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. GAS CHROMATOGRAPHY OF REACTIVE INORGANIC GASES

By S. Araki, et al, Dept. of Ind, Chem.,
Tokyo City College, Setagaya, Tokyo

Japan Analyst, Vol. 12, 1963, pp 450-457

A complete glass apparatus was constructed for the pure
pose of devising a gas chromatographic msthod for regctive
materigls. The efficlency of a column employing tetra-
fluoroethylene powdsr as the carrier and trifluorochlorobthy-
lene oll as the atationary liquid phase was investigated and
chromatogrsms were obtained of common reactive gases such as
oxides of nitrogen, halogens, and hydrogen halides. -

The eoptimum conditions were as follows: Daifloil
No. 3/Polgrluoran powder 30-60 mesh; 50/100 wt. ratio; column

dliameter
ficient to withstand @ wide variety

of materials.

.

S——

mm; roem temperature. These conditions were suf-

Heretolore, investigations in gas chromatography of
bighly reactive compounds have been in the development of non-
corroding carriers and stationary liquid phases, especially
with the use of chromatographic colums usinglfi?orinated

pog

reains. There alsoc have been various report
analysis of halogens and halogenated materials.

on

the

The present

authors, in connection with the analysis of factory gases and
components of air pellutants, have made gas chromatographic
determinations on samples containing highly reactive gases and

have dlscussed the equipment, separation columms

and methods

involved. They have discussed the following: (15 the general
conditions for the use of fluorinated resinas on the market;
(2) the sultabllity for use with NOo#; (3) a supplementary

test, lncluding the actual problems
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* Altziugh there are reg?rts of separation by means o
?

of quantity and operating

g silica
gel™/,811icone grease or by using reaction tubes®),
these were not used in this study.
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conditiona, for chlorine end bromine; (4) adaptability of the
method to compounds such gs HCN, HCl, and NOCl where details
are unclear in the literature. The results were intended VYo
widen the usable limits of the various reactive gases as well
as to determine methods which would stand up sufficiently
under actual use and to recognize the problems arlsing in
their use., These experimental results are reported herein.

2. EQUIPMENT

The gas chromatagraph flow system was constructed en-

ARNE _ tirely of nard glass; all of the equipment other than the re-~ .
’’’’’ corder and power sourse was home-made., To the 6 mm I.D. glass
tube sample port, a similar diameter glass tubing approximate-

1y 1 om long was attached at right sngles. Thils was covered
with silicon rmibber. The entrance port was connected to the
ehronmatographic column with a glass tubing 20 ocm long, L mm
I.D. and wrapped with glass tape to maintaln the temperature.
This could also be heated with a nichroms wire when necessary.
The column was & unit constructed Irom glass tubing 6§ mm I.D,
end 1.5 m in length. Three meters, & m and 12 m lengths were
also used by turning the tubing back and forth on itselfl,

The joint of the colurm was connected wilth an approximately
2-cm length of trifluorochlorcethylene (Daifluoron) pipe. In
order to prevent leaks, the Jjoint was sealed with epoxy
{Supercemedyne) reain, In this manner, thers was no leakage
of carrier gas even with s 12-meter column. In changing the

solunna, the seam was lightly flamed and could easily be taken

apart.

A glass enclosed platinum wire (10.~) was used a3 a
detector. The reference and detector cells were sljigned and
inserted in an aluminum block of approximately 8 ocm- dimen-

—

siona, which wag wrapped with a§34tapagtn#maintainéthedtoma~w»—’-f—~4r?’¥

-~ perature. A ¢cell current of 250 mA was used. The chro-

matographic column was bundled and placed in an approximately
6 om thermostated tubing. The outside was wrapped with
nichrome wire and the temperature was regulated from room tem-~
perature to 150° C. Purthermore, when cooling was necessary,
only the colum was piaced in a water vessel and cooled with

;ga. 1A schematic diagram of the equipment is illustrated in
80 *
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The ocarrier gas was chiefly He, Withthe samples used
in this research, no difference was obtained between Hy or He.
The samples were intrsoduced with a hypodermlc syringe. The
sliding part was used with or without trifluorochlorc ethylene
0il. The needle was made either of stainless steel or a drawn-~
out pointed glass tubing. The needle-to-tubing Jjoint was
sealed on the outside with epoxy resin, Waen not in use, the
syringe was kept in a dessicator filled with silica gel.

3. SAMPLES

It was extremely difficult to obtain pure gas samples. X
However, too much emphasis on the preparation of samples {
would not have been suitable for a discussion of chromatogra~ :
phic colums; therefore, several impure materisls, to the
‘ extent that they did not interfere with the determination of _
P the operation or system, were used in the following menner: —— - ——

NO. In a nitrogen atmosphere, sodium nitrite was
_ reduced with KI and dilute HyS80) and stored in a glass con-

! tainer.
’ . NO.. Nitrogen dioxide was obtained from the thermal

dscomposi%ion of lead nitrate. It was passed through a Paos

tube and trapped in a container cocoled with dry ice. The .
air was removed and the trap was brought back to room tempera- i
ture. PFor the slide-fitting, triflucrochlorce ethylene grease
was used. Gas mixtures from the NO obtained from pouring
concentrated H,S0;, /Sic/ on copper was also used.

Clo. FPrém Bombs and stored in glass container with
silica ge%.

Bri. From the saturated vapor gbove liguid bromine.
Hc -

Concentrated HyS0, dripped inte concentrated HC1. }
HBr. Concentrated asoh dripped onto KBr.
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NOCl. Ghlorine and NO mixed in equivalent zmounts and
laft standing.

HCN. Concentrated Hasou dripped onbto XCN.

NH-,. Concentrated NaOH solution dripped into concen-
trated nisa water and dried by passing tnrough a magnesium
perchlorats tube.

N,.0. @Gas from a bomb and stored in & slass condainer.

cga. Gas from a bomb and stored in a ziass conteiner,

S0;. Concentrated H SO% dripped onto Kapd0q,

02, Approximately g% oncentration of ozofie from a
genoratog and used directly.
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The Ifluorinated resin, tetralfluorcethylune powder
(Polyfluoron) which is used as raw material in plestiocs. was
manufactured by the Osaka Kinzoku Co. and trifliveorochloroethy-
lene poewder (Daifluoron) were used as carriers. Since these
materials are easily compactible soft powders snd differ in
form from the usual carriers, sven carefully heated and sin-
tered materials were tried. Moreover, slthough the material
(8imalite) flame fused at the Shimazu HManufacturing Co,. was
used, it was difficult to absorb more than 1% of the fixed
liquid phase to the flame-granulated material. Thus, this
was unsuitable for the present research and was therefore not
used. Although the aforementioned msterial could not be
separated to the exact mesh size, it was first separated Into
30 - 60 mesh sizes and used after eliminating the clumped
soraps and the extremely minute sizes. Approximately halfl of
the materials on the market were usable. Although there is
entirely no difference in shape bestween tetralluoroethylene
and triflucrochlorosthylene powders, the latter has a siight
elasticity and in £illing the colums there was a Teeling of
Jack of uniformity.

scaked with trifluecrochloroethylene oll, after a long period
of use, there l1ls a tendency of the usable time to betome poor
and the separating capacity of the eoclumm to become ineffi-
clent. One reason for this is thought to be that the carrier
becomes sSaturated with the fixed liquid phase. PFor this rea-
son, the former was utiliged,

Trifluerochloroethylene oils (Daifleil) Nos. 1, 3 and
50, manufactured by the Osaka Kinzoku Co., were investigated
a8 the fixed liguid phase. Altbough these have characteris-
tics which overlap, there are still some variations. Near
room temperature, the volatility of No. 1 is strong; No. 50
is greasy, and No. 3 was suitable for the aforementioned sanm
ples. No. 3 was fractionated at 0.1 mm Hg pressure from
120~150° C. The usable temperature conditions where these
oils for the liquid phase are stable are presented in Table 1.

-4 -
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Tabla I Aliowable operation temperature
of liquid phases :
Evs; 1! 1 bl . :
Liguid phass o imgy Miaienigyeme !
Daifloll Ne. 1 % 20 :
Gimethyivviintane 1r % 3
Daifioli Ne. 2 % 0 !
#.8° -Ozydipeoplonitrine ] ”» ;
Dsifaii No. 83 7 126 :
Triceasyiphosphate 2 54 r

| The volatilities of these oils are compared with other liquid

phases whose usable limits are known.
Approximetely two ml of each ligquid was taken in weigh-
ing bottles of 2.5 om mouth and 3 ¢m depth and thermally
vaporized under the same conditions in a thermostat at 92° C
for thres hours. According to these results, Daiflcil No. 3
indlcated almost the same characteristics as dimsthyl sul-
folane, and can be considered the best for use at room tem-
perature,
With respect to the ¢carrier, the liguid phase could
uniformly coat up to 30 wt % (i.e., liquid}carrier at 50/100
weight ratic). Experimentally, the best was 30%.
When the diameter of the colun was changed, partial
coagulation occurred with § mm I.D. and the {low of the car-
rier gas became difficult, Thus, it was necessary to have
chromatographlec colums slightly larger then normal. With A
6 mm I.D. these inconveniences did not arise and a length up /
to 12 m was used without any speclial differences when compared -
te ordinary gas chromatography. PFurthermore, it couid be used
for a long period of time.
—- - ——NeXt, -the degree of polerity, a characteristioc of the - —
liquid 9?ase, was determined, Following Rohrschneider!s sug-
gestion!’/, the result of the determination of the relgtive
positions ol the peaks of n-butane and 1,3 butadiene were as
follows: With a column length of 12 m and at 19° C, butane
appesred at 16.7 em and 1,3 butadiene at 17.5 ¢m (chart speed
1 ocm/min) when measured from air and the polarity was log 1.05
0.02. According %o this, the filler belongs to cthe group
whose polarity is relatively small, resembling the unsaturated
hydrocarbons (for example, liguid paraffin, triiscbutylene). .
The chromatograms of hydrocarbons are illustrated in Pig. 2. .
Farthermore, with respect to the separation, when the
theoretical plates were determined using n-butane, it was
found to be inferior to ordinary sepsaration columms The ex-
perimantal values are compared in Table II. ' P
This inferiority can be attributed to such things as f
non-uniformity of the carrier agnd the colwm diameters. N
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Fig. 3 Gas chromatogram of hydrocarbons )
JnCotiumn : Daidoil No. § 1$%/Chromonord, %

ot i s
L]

T

¥ H 1 Carrier gow: M, f0mi/min \
: Tier-Columa : Dalfloll Ne. } 15 %/Chromosory, \

3m; Temyp. 1 18*C: Carrler gas: H: 80/

min

‘ X D Alr @ Etbanas Bthylene
4 & Propan+propyiene @ i-Butane
- & w-Butane @ B & Cruleb
& B +u-Hepta @ Tol

Tebia II Theorstical plate number of s-butane

Columan T. P N
Daifleil No. ¥Chromogerd =20 = 110
Daiolt No. ¥Poiifoa e
n-Hesudecans/Chromosord 1400
w-Hagadecsow/Folidon | . [ ]

Liquid W wi¥, 6m, Temp. N°C, Corvier gos He W mi/mia

Improving the separation efficiency under the conditions of
1ts use was difficult to achieve, Besides this, when tetrs-

and expelléed it at room temperature, when com-
pared to C-22, its desorption 1s delgyed mnd even at room
temperature there is some absorption.

5. EXPERIMENTAL RESULTS

The axperimental results for separation of all samples
in a column using Daifloil No. 3 and Polyjflon powder in a
50/100 wt ratio are presented below.

The Nitrogen Oxides

NO. Used together with air or nitrogen. There was
slight tailing of the NO peak when compared to the air peak.
At lower temperatures {10° C) it was found on many occasions
that the apex of tha peak divided into two and thus the
separation is possible. However, with coluwmns up to 12 m the

-6 -
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separation was not definite.
N»0. A sharp peak after the COp peak was obtained.
Both were completely separated and each could be satisfactorily
determined quantitatively. In general, vapor~-liquld gas chro-
matography, the separation of N30 and Cup is difficust and in
quantitative analysis, silica g€l is useé. Thus this charac~-
teristie of fluorinated resins is thought to be an advantage.
Nu,. Nitrogen dloxide appears after N0; however, it.

disp.ays an unusual front-talling peak. Thils peak basjzins to
emerge in a sectiun ol the previous nXsv., xmven with Daifloil
No. 1 therse wes no difference in the appearancs. With in-
¢reasing temperaturs of the column, the pealk sharpened and
"when increased to 50° §, its area could be measursd fairly
accurately. The tendency of the pesk to improve fellowing

the change of vemperature ¢an be thought to indicate a lower
column temperature with respect to the boiling point of NO..
However, raising the temperature ls undesirgble for separa%ing
other ocomponents sush as NaQ. PFurthermore, the characteristisc
of the N0, peak is such that according to the conditions, un-
usual changes in shape occur. This unusual tendency arises as
follows: 1) when the sample 1g large; (2) when analysis is
made after other sasmples have been passed through., In these
situations it was determined that the effect of temperature
change was great. It i3 thought that the residues of other
components in the ¢olumn were the ceanse. The possibility of

uantitative analysis resulied from re-cycling the NOp sample

air, NO and Ngo gaseous mixtures). The chromatograms ex-
perimentally obtained are illustrated in PFPig. 2 and L.

Fig. 3 Gas chromsatogram of oxides of aitre-
gen and carbon dloxide

I:18°C Hi188C
D AlrtNCG @ CO; O NO © NOy
Carrier goa : He S0mi/wia

In the analysis of N0, it was necsssary to carelfully
store and insert the NO, sample. In storage, the solution
was to use Daifloil No. 50 grease on the stopcock of the

flask. However, storage of dilute samples over long periods
was difficult. The gample collection cccurred after passing

-7-

v e anen ARG il

.



e ,

I

I . L8
@

1+ o ¢ e e mammonin e 9 e St =

|
4
|
1
i
|
{

. . ... . ... _Fig. 4 Distortion of sitzoges diexide ptak

H $=D Showing differeat sample ameunt 0.1~
2md o Al & N0 @ NO:

through the silicone rubber, but it was necessary to isolate

; § this section, other than Jurling collecting, from the main part
W of the NO» filled flask by means of the stopcosk. Unlesa this
43 was done %he silicone rubber besame tacky after two or three
SRR daya and could not be usad. In the experiment to determine
ST NO, quantitatively, it was found that the cause of the re-
 § § spgoarance of the pesak was the syringe itselfl. Withoult greasse
: 3 and v2ing a glass needle, it was posslible to obtain relatively
SR good results. The results are illustrated in Fig. 5.

: ¢ -
R -
SEEN
F- ' E Pedd aeme
i | 1
S % o ¢
1 e N R i -1 § - —
IR i !
S 3 g
E Lé
1 § s
S
Y Y5 '3 it
P Fig. 5 Calibration curve of NO,

i Tamp. : DC Carrier gos: Ho. S0mi/min

i
g Moreover, it was determined that there occcurred a shift
: in the poaition of the peak depending upon a change in sample
% - 8 -
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size. This is also illustrated in fig. L, A similar tendency
was observed when tne sample or column contained moisture.

The effect of temperzture on the shift of the peak is even
more unusual than that caused by other components. For exam-
ple, at lower temperatures 1t emerges after ths chlorine peai,

but at higher temperatures it appears before this peast whils
the largest distortion cccurred at 50° (.

The relative retention times of all samplaes, tho thece
retical plate number, and relative sensitivities sare Siven in
Table IV. (The results obtained for the following samples are

R kL IRk At b R |

e A—

1 A etw®nn R T

also presented,)
Tabie IV Experimental data on some reactive
- i ganes
Reiative retention Theoretical R¢Iau::;
o 4 time (alc=1} p!a‘te n!%;m' yetk‘ ares
o - AIT = CaTricY gan
(2°C)  (H°C) rC)  HeGairal)
NO Lo '
HCI 1.23¢ 1.8 7 1.04
€O; .7 . 1258 1.%52
N0 1.40 1350 1.3
H:8 1.3 1200 3.2
HBr 1.60¢ 3.30 1309
HCN - 1.8 1000 1.86
30y 2.2 T0 i.67
<h 2.5 1,83 893 7%
NOCH 3.2 830 :
NO; 3.7 160 st L
br, 5.00 L4 t
NH; 1.301 t t
Ethane 1.28
Propsne 2.0 560
®-Butane 4.49 570
t Verving with water, sampls amount efe. "t e

Halogens. Although the application of fluorinated
! resins to chlorine and bromine has been reported previously,
o __ from the supplementary experiments and even from our column,

good separation and sharp peasks were obtained., Thus the .
sultability to the enalysis of these samplss was determined,.
The results of quantitative analyses obtained from varying
the smount of the same sample are shown in Table III.

Table III Quantitativity of Cly analysis

Suraple amount{ml}  Cl; seak area({mm’) Cly{volX)

1.8 1368 2.3
(XY s ©oa.ss -
0.6 807.5 a4t ’
0.4 3418 . z.53
0.2 85 .29
6.1 143.% . u.s
- 9 -




percentaze of chlorine waa obtalned from thne psak areas.

The eolumn was & m and the temperature was 15° C. The

When

using the hypodermic syringe a cerbtain amount of error was un-

avoidabdbls.

From these resulbts; it is thought that there is

aufficignt quantitstive chara¢ier Ior actual use.

fixed quantity of tho sampls, the peak a
With chlorine, an approach to a fixed value was seen.

t was Lfound that on the reveated _ntreduction of a

ress vacame ladsir.

This is
i1llustrated in Fig. 6.
3
g
L
%
£
-
3
0 i % ] 3

Times of sumple Injoction

Fig. 6 Variation of Cls pesk ares
Temp. : 20°C Carrier gos : He, 40 mi/min
With bromines, this tendency again was wusual. It was

found that on repeated sample introduction snd when a sIight

pause was made bdbefore introduction, the peak areas differed.
Por example, with the same sample,_st an injection tins of

ight
on

minutes the area was 12.7 ¢m® and at 20 minutes, 9.83
In gquantitative determinations there is a necesaity to

oconslder this tendency from the standpoint of handling stand-

ard samples and the eflect of mixture components.

Again,

sapecially In cases whers the analysis of bromine is the

primary purpose, it is desirable t¢ use higher temperatures
with highly overlapping liquid phasss.

tained for NOCl.

NOCl. A symmetrical peak following chlorine was ob-

Morsover, when successive determinations of

nitrogen oxides and chlorine are made, this peak appears and
the chromatogram changes.,

md Brz L)

Co2.

Hydrogen halides., Both HC1l and HBr emerge bvefore Cl,

HCGl appear simultaneously with C» hydrocarbon and
These peaks exhibited some tailing and in the presence

- 10 -




of much moisture the tailing became severe making the analysis
of small samples difficult. FMurthermore, in this situation :
the retention volume becomes large and the change In retentlon )
volume with changes in sample size is unusual. Thesge results
are shown in Fig. 7.

ey e B

Retention sime, win

s 53072

Samnle amoust
Fig. 7 Calibration .. .srve of HC! :
Temp.:18°C  Carrier gus: He, 4 m//min !

At 15° C {n the presence of moisturs, a chromatogran
for complete separation of COp was obtained.
The above chromatogram is shown in PFig. 8.

@ ®
@ @ .
T i

2 . . T

Fig. 8 Gaz chromatogram of HCI, HBr, Cy
- and Bry

Columma:Gm Temp. : H*°C

Carrier s He, O mi/mia o Alr

P HO P KARe @ Ch @ By

HCN. It was found that the HCN peak was quite sym- j
metrical and its quantitative analysis was satisfactory. The




position of the peak was bstween HBr égigg and 80>. BHowever,
the position of the peak with regard o HBr /81e/ was reversed
on ocnasions,

Fig. 9 is a typical chromatogzram for the sample abave.

-l i 5 : N ]

L] i ] (3 E 3

L

T

o i -

Fig. ¢ Typical gas chromatogram of tested
gaszes
Column 1 ém Tamsps s 2°C
Carrier guat He. Uml/min @ Alr & COs
@ HS © HOCN & SO @ o,
& Nog : :

NH., Ammonia displays sn wnusual talling,., The offect
ol mnistuge was _found to be even greater than in HCl and the
determination of small samples was difficult. Furthermore,
analysis could not be made when the order was reverssed with

asid samples and, in this case, it was necessary to inject the
samples repeatedly.

The calibration curve is lllustreted in Pig. 10 and &
chromatogram in Pig. 11.

IO idadi ad s TN

—t—e=s

—Ju

) t ~Binis)
Fig. 11 Gaa chromatogram of NH,
Sample ameunt, s! . Temp,: 4°C  Caerler gas s Hy, 8 mi/nin
Pig. 10 Calibration curve of NK; TR O Air @ NH, @ Walor -

Tomp.: 40°C  Carrior gan: M, ¥ mi/min
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PRELIMINARY RESULTS OF SEED SELECTION IN
: THE QUANG NINH AREA

- North Vietnam - -

[Following is a translation of an article by : i

Mai Van Dong, Bureau of Agriculture, Quang '

Ninh, in the Vietnamese-language periodical .

Khoa Hoc Ky Thuat Nong Nghiep (Agricultural : !
clences echnology), Hanoi, October 1964, l
pp 5925894, ] :

. , }
~'Mary species of rice can be found in the northern .
sactor of Quang Ninh, Excellent specles are developlng rape-
idly but many bad species still exist. Many species have
been cultivated for many years but due to lack of care and [
selection some of them are undergoing mixing and regraasion.\\ RV

~ Invesmtigation in some cooperatives (at Dam Ha) has
_shown the 'large extent of mixing in some rice species (TableI) , ; . !

Table I
Investigation at Dam Ha

@Hept / i 7 14 lin o !

) op tho xi ) @Guﬁng lda é‘%) ‘|

v : ’

! " Bhoson BChidm trdng 20 '
(DLia mia i :
NgAn-kdng-hdng . 1 -

7 _Chin-ehl-choge 13 !
Yin-dioh | Chitm tring 18 .
! Yénhin Chidm tréng 12 i
| @l Dop-thi-ohim (iaa mta)) 45 , !

- 1 -
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[Legend]: 1) Cooperative; 2) Rice species;
3) percent component; 4) white "chiem"; 5)
Main Crop; 6) Dop Tal Chim (main crop),

ﬂThe increasingly poor seeds have given ungtable ylelds
(Table 2).

Table 2

C o g e d il o U el
Ry T T

Lo e iie
o e

todac T Red f ke oot ] U BESY

L

Rice Yields (piculs/ha) at Tien Yem

@ Tenxa | 1959 ( :sao’ 1961 ! 1962
Déng-nga WM 9 12 14
Héi-lang-déng 2% 22 18 19
Yéarthan 18 i 18 16

{Legend]: 1) Villages.

#, it is important to select excellent seeds that
will giva high. and stable yields, ( )

R
\\ ’ N / \

L. COMPARISON OF SEEDS | )

. Rice yields have been observed through a number of
crops at the Ha Coi and Doan Tinh [work] camps and some co-

N

operativea, Resultg are, as follows.

1. Spring "chiem" rice. Comparison of yielda for
spring crops over saveral years (sown 18 March, planted 17
April) indicate that "Nam Ninh" rice has been the nogt proi= ;
iging mpecies, that its yileld ie almomst stable and is higher ’
than that of white "chiem" (Pac Pha), (Table 3)

'The duration of growth of "Nam Ninh" ig five to seven
days shortsr than that of white "chiem" which is an important
isctor in labor scheduling, "Nam Ninh'" plants are tougher
and develop faster than white "chiem", The "Nong Nghiep" I
seedg of "Nam Ninh" give strong stems, big ears, numerous
grains but are susceptible to "dao on'" and'"tiem lua' diseases.
Further study in this area is needed,

‘According to current data, "Nam Ninh" rice ahould be
readily adaptable to local conditions, It is being cultivated
by many cooperatives and occuples 70-80 per cent of the area
for "chiem" varieties.

.
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Table 3
o e Tl“:iinii'" @ Nang suis {te/ha)
Tén gidng trudng .
(8 ngay) 1961 | 1962 1663

Nuin-pinh 110-415 | 20 17,3 21,26
Néng nghisp i} 103 10,5 ! 27.0 21,26
Chidm &m 145-120 | 19,0 | 28,0 6,87

st g e e

Species, 2) Duration of

. {Legend]: 1)
Yield (Piculs/ha).

Growth (Days): 3)

* In 1963, blossoms fell prematurely

2, #ain-crop rice. In addition to species existing
locally, some species have been imported from China and from

the delta regions in recent yeara, These species are tanta-
tively claaaified into three groups:

~ Local species: ''loong xay chien,"
"dop tal chim," "dai hong coc."

“tanjthuy lien,"

- ‘Species brought from the delta region:
"di huong," "“tam thom."

"quyet tanm"
813, -

= 3pecies imported from Dong Hung {(China): l"tan tay

' duong,” "chuc tuy," "moc toan," "chung thu," "ke nam ai,"

"thap thach kiem," "dong thu ho,"unknown No. 1, unknown No, 2,

Yields are summarized in Table 4,
Investigations have led to the following conclusions:

- Among local species, "loong xay chim" and "tan thuy
tien" gave the highest and most consistent yields., '"Loong
xay chim'" is tasty, and it has been cultivated in this area
for a long time, However, it has become mixed and n_eds to
be selected. "Tan thuy lien" seeds produce tall and strong
plants with large grains. The unhulled grains are red, and
they are low quality grains, This specles, however, can withe
stand alkaelinity and resist diseases.

- Of the species imported from the delta, 'di huong"

produces uniform ears, Its short plants are not likely te
collapse, '"Tam thom" and 'quyet tam” 813 are not adaptable.
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- e - In the imported group, ‘tan tay duong'" has been
, cultivated for a relatively long time. It is readily adapta-~
%_ , ble to local conditions, and it is becoming increasingly pop-
. : ular, A shortcoming of the '"tan tay duong"” is its tendency
3 : to collapse and to shed its grains. Selection is needed.
g ; At present, '"tan tay duong' represents a large portion of
1 : ~ice grown in rice-rich huyen such as Dam Ha, Ha Col and
i i Leng Cai., ,
| : Table 4
3 S i géangi‘”i“s -nﬁt};e/ha)— b
i 1 T . sifth
. ® Ten gitng VUURE | oiogs | 1062 | 1063 .
] {88 nghy) -
j i Codng-xfy-chim | 135-140 | 20 | 36,00 | 23
i Thnethiy-litn 150 39,3 [ 19,20 | 228
. Doprtai-chim . 135 20,0
Daihdng-cée 2170
Quydraam 813 | 165170 a0 |oost!
Dl hwang 150 . 06 [ 170 1
Tim thom ' 160 . | 280
A Y Tintiy-deong | 152 | | 300 |268 .
4 Mde-toin 155 | 440 270 N
: . Chie-tuy 156 ate | 75
|, | Chirng-thu 157 40,0 |270
i * 5 Déng-thubhd 159 18,8
F Vo danh sé 2 159 28,43
- |
a [Legend]: 1) Species; 2) Duration of
Growth (days); 3) Yield (piculs/ha); 4) .|
i Unknown No. 2.
{ * In 1863, the ears came late due to digeases
E |
’ II. SEED SELECTION
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In 1963, various [work] camps and cooperatives car=
ried out seed selection on the basis of obgservations made
by the seed union. Seeds were selected from fields which
had received extensive care and high yield (Table 5),
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Table 5

Data from Some Cooperatives in Dam Ha on Fields
Chosen from Seed Selection

i

o RV et W by e D¢ )

et

VST T,

) @ Hop tic x& Bie-son @ Hep téc xi Yan-dinh !
@ Cong vike
@ Rudng gisng  [©Rudng san xuit Rudng gidng Hufng sin xuft l
@ Cay 3 lue 2 lugt 3 fugt 21
@ Boa ®3 lugt 2 luot 3 lugt 3 lz::
_ e D Banisftla 120 %0k -phin-— 1 10-ginh phén- -— 46 génh phan | 6 génh phin i
@ chudng chudng chudng chudng
_ +onmut + 15ginh & | 4 10 gioh Akt | - 35 génb dkt
D4 40 kg P + 15 kg P/L 1A (@20kg P, vai+ 10kg N 3 kg xbo whm
@ Bon thde/t 1A kgN--3kgP 3 ginb phin @ 6 génh phin (B kg N
' + 3 gén};‘p;u\n chudng . - chubng-.- ﬂ.ﬁkz N :
) chudng .
. B Lim b 2 lugt BRI 1 lugt f 1 lugt
(@ Ning subt (19/hs) 3s 3 ' T T

(Legend]: 1) Operation; 2) Bac Son Coop-

erative; 3) Yen Dinh Cooperative; 4) Selec=
tion Field; &) Production Field; 6) Plow=-
ing; 7) BHarrowing; 8) First fertilization
iLa; 9©) Additional Fertilizing 1 La; 10)
Weeding; 11) Yield (piculs/ha); 12) 20
shoulder=~loads manure; 13) +40 shoulder-
loads soil; 14) +40 kg. phosphate; 15) 3
kg Nitrate + 3 kg phosphate; 16) 20 kg phos-
phate lime + 10 kg nitrate; 17) & ghoulder-

Lo loads manure; 2,5 kg nitrate; 18) % 3 Kg ~~f~~——~—*4ﬂf%»{*f

fish residue, 19y 3 kg nitrate.

~

« The number of stalks per clump in the "Nam Ninh"
species are given in Table 6 for seed selection fields and
production fields, .

Where single stalks were planted for the purpose of
seéed selection, the growth was more vigorous, the number of
grains per ear was double its counterpart in production fields
where multiple stalks were planted. Most cases of single
stalk planting occurred during the main-~¢rop season in 1963,

- For single atalks, the number of ears per clump, the
numbey of grains per ear were larger than in the case of mule
tiple-stalk planting for production, And the proportion of
empty graing was significantly lower.

- D -

e et e e vt 4 e

Do,

e e S




Efforts in seed selection from 1962 to 1963 in the
northern sector of Quang Ninh provided many fields for
single=-stalk planting and large quantities of seeds for
production during subsequent years in varilous cooperatives.
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_, Cpeeme o - R .. . Table 6

AMWEE :
. . . ~ {
N ) 1
N o $6 ohinh 4 |9 ;
S % V%““Pi“m §6 hat 1 béng S
5 WS I an vj srwema . e | 1
Sl ) oby initw @1 %hiiu ® h . i
- 41— —ahlt|ohéphdt &t} ;
et f . / !

! . Yén-dinh 45 14 8 | '50 | t4

t | 43 | 2 | 108 60

Bicson nhidu, 3 4 50 2

| ' ’ 1| 2 |0 3

{Legend]: 1) Unit; 2) Number of stalks;
: ~ 3) Number of shoots per clump; 4) Number
P of grains per ear; 5) maximum; 6) mini-
§ mum; 7) Multiple stalks.

~

. o \ . Table 7 -

A

e Eﬁiom trdng ["Chidm tring
N “| (Y8a-dink} | (Bio-san)
1 . Trung bivh )

§ bang & khém
& het { béng
318 hat lép (%)

- . [Legend]: 1) Average; 2) White "chiem";
" 3) multiple stalks; 4) single stalk; 5)
ears per clump; 6) graine per ear; 7) hol-
low grains (%).
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